Since the initial report of Klinefelter et al. of male hypogonadism characterized by gynecomastia, small testes, azospermia, Leydig cell failure and elevated urinary excretion of gonadotropin, it has become apparent from numerous reports that Klinefelter's syndrome may be variously manifested, and that causative disorder is an increase in the number of X chromosome. Recent development of sensitive radioimmunoassay revealed that the serum gonadotropin levels are invariably increased and that there may be blunted response of HGH to insulin-induced hypoglycemia or to arginine infusion in the patients with Klinefelter's syndrome. Among other endocrine abnormalities than pituitary, the latent thyroid dysfunction has been described by a number of investigators (Burt, et al., 1954; Burr, et al., 1960; Carr et al., 1961 and Davis et al., 1963) . We have experienced a case of Klinefelter's syndrome presenting such thyroid dysfunction. The purpose of the present communication is to propose a possibility that a failure of TSH secretion underlies thyroid dysfunction in Klinefelter's syndrome.
Case Report A 41 year-old japanese male visited our hospital because of infertility and the lack of secondary sex characteristics.
He was the product of non-consanguineous marriage. The pregnancy and the delivery were reported to be normal.
The physical and mental development had been normal except for the lack of secondary sex characteristics. Remarks at school was in the middle class. On graduation from high school, he has worked as a governmental officer without difficulty. At the age of 38, he married with a healthy girl. But the frequency of the intercourse was very sparce and they could not bear a baby. He had not noticed malaise, cold intolerance or goiter. On physical examination, he was well nourished japanese male with an eunuchoidal structure as evidenced by the height 167.2 cm, span 183 cm, and foot-pubic length 87 cm (Fig 1.) . Facial hair was thin and the shaving once a week was sufficient. Pubic and axillary hair was sparce when compared to normal japanese male at the same age.
No gynecomastia was present. Phymotic phallus was small, being 4cm in length from the pubic synphysis. Both testes were Eunuchoidal structure characterized by increased span, lack of axillary hair, sparce public hair and premature external genitalia. , 1973 and Snyder et al., 1972) . As tabulated in Table 2 , pituitary function tests repeated 3 months after the administration of 100mg of testosterone-propionate once in every two weeks, when the levels of LH were lowered near to normal range, still showed no response of TSH to TRH, although thyroid replacement therapy was not performed. The response of HGH to insulin or arginine loading was obviously normalized. In the course of androgen replacement therapy, a decrease in total thyroxine concentration was observed, e. g., 2.6, 
Discussion
This patient was a Klinefelter's syndrome with a 47, XXY karyotype, presenting infertility as a result of the lack of spermatogenesis. Although he was clinically euthyroid, and serum thyroid hormone was within normal range, his 1311-thyroid uptake was low. The existense of response of 131I-thyroid uptake to TSH and the lack of TSH response to TRH indicate the origin of this thyroid dysfunction is not thyroid gland itself, but in the defect of pituitary or hypothalamus, resulting in the impaired TSH secretion from the pituitary.
Although there was a notion that the lack of TRHinduced TSH release indicates pituitary failure because hypothalamic region often results in a exaggerated TSH-response to TRH, such a differentiation has been deemed to be erratic. The reason of this patient having remained euthyroid may be explained by the residual secretion of TSH from the pituitary. In this context, numbers of clinically euthyroid patients with pituitary or hypothalamic lesion presenting the absence of TSH response to TRH were described in the previous reports (Hall et al., 1972; Samaan et al., 1974) .
In the literature, the incidence of thyroid dysfunction in patients with Klinefelter's syndrome was reported to be high. For instance, Barr et al. reported low 131I-thyroid uptake in 8 among 10 cases of Klinefelter's syndrome (Barr et al., 1960) . The incidence of similar thyroid abnormality reported by Carr et at was 2 of 2, and that by Davis et al. was 4 out of 5 cases of this syndrome (Carr et al., 1961 and Davis et al., 1963) . In those reports, all the patients were reported to be clinically euthyroid. The responsiveness of the thyroid to exogenous TSH has been variously described. Barr and Carr emphasized the poor responsiveness, whereas Davis described normal responsiveness in 3 out of 4 patients with such thyroid dysfunction. In our own patient, the response to TSH of 131I-thyroid uptake was rather blunted. This aspect, however, can be altered either by the impaired gland itself or else by the long-standing TSHdeficiency as often experienced in Sheehan's syndrome (Taunton et al., 1965) . Thus, the poor responsiveness of thyroid gland to TSH does not necessarily preclude the pituitary as the possible site of abnormality in this disorder. In order to further locate the site of abnormality in this patient, measurement of serum TSH was of value. Our results, although only on a single patient, clearly demonstrate a failure of TRHinduced TSH secretion, indicating that the site of abnormality is at pituitary or hypothalamus, resulting in the impaired TSH secretion. In the previous series cited, TRH test was obviously not available. Since the introduction of TRH into clinical application, there has been one case record of Klinefelter's syndrome whose response of TSH to TRH was reported to be normal (Gaul, et al., 1972) . Therefore, it is obvious that the refractoriness to TRH is not a common feature of this syndrome, but may well be a characteristic abnormality in patients whose thyroid function was more or less deranged. Whether causative factor of this abnormality is from chromosomal origin or from the long-standing deviation of endocrine function due either to hypersecretion of gonadotropin or to hypogonadism itself remains to be explored. Of them, testosterone deficiency as a causative factor seems to be less likely in view of the fact that testosterone replacement was not effective in restoring TRH responsiveness in this patient.
